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Purpose: To report a case of perﬂuorocarbon liquid (PFCL) migration into the subarachnoid space at the time of vitreoretinal surgery in a patient
with morning glory syndrome associated retinal detachment.
Case report: A 9-year-old girl underwent pars plana vitrectomy and silicone oil injection for retinal detachment associated with morning glory
syndrome. PFCL was used for retinal stabilization before endolaser photocoagulation. The retina detached, and repeated vitrectomy and silicone
oil injection was performed. Postoperative magnetic resonance imaging revealed PFCL in the subarachnoid space.
Conclusion: The migration of perﬂuorocarbon into the subarachnoid space is a rare complication of vitrectomy in patients with morning glory
syndrome.
& 2015 Iranian Society of Opthalmology. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Perﬂuorocarbon liquid (PFCL) and silicone oil are routinely
used in vitreoretinal surgery to displace subretinal ﬂuid and
blood and to stabilize and ﬂatten the retina. Introduction of
these agents has led to signiﬁcant improvement in vitreoretinal
surgery results, especially in complicated retinal detachment.
However, they may result in infrequent but serious complica-
tions including subretinal retention of the tamponade sub-
stances as well as unusual cases of migration of silicon oil and
PFCL along the optic nerve into the subarachnoid space.1–5
Here, we report a case of subarachnoid migration of PFCL in
morning glory syndrome./10.1016/j.joco.2015.09.004
15 Iranian Society of Opthalmology. Production and hosting by E
mmons.org/licenses/by-nc-nd/4.0/).
g author. Eye research Center, Rassoul Akram Hospital,
h St., Tehran, Iran. Tel.: þ98 9121725850;
9162.
ss: drghasemi@yahoo.com (K.G. Falavarjani).
nder responsibility of the Iranian Society of Ophthalmology.Case report
A 9-year-old girl with a history of morning glory syndrome
was referred to our clinic with signiﬁcant decreased vision of
her right eye from one month earlier. Visual acuity in her right
eye was hand movements close to face. Slit-lamp examination
was not contributory. However, fundus examination revealed
bullous retinal detachment (Fig. 1) with a peripheral break.
The left eye was normal.
The patient underwent 20 gauge three-port pars plana
vitrectomy. PFCL was used for retinal reattachment and
endolaser endophotocoagulation of the break. Fluid–air
exchange and air–silicone exchange were performed. The ﬁrst
day after surgery, the retina was attached; however, on the
second postoperative day, the retina was detached at the
posterior pole. Intraocular pressure (IOP) was normal during
the postoperative period.
Two days later, repeated vitreoretinal surgery was per-
formed. At the time of surgery, a focal extramacular retinot-
omy was made to drain the subretinal ﬂuid under air injection.lsevier B.V. This is an open access article under the CC BY-NC-ND license
Fig. 1. Fundus photography of the right eye showing retinal detachment
associated with morning glory disc.
Fig. 2. Axial T2 (upper section) and sagittal contrast enhanced fat suppressed
T1 (lower section) magnetic resonance imaging demonstrates right optic nerve
head excavation and suppression of the signal within the right globe and
subarachnoid space in the retrobulbar area suggestive of perﬂuorocarbon liquid
or silicone oil bubble (arrow).
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Following the ﬂuid–air exchange, PFCL was injected to
extrude remaining submacular ﬂuid and keep the retina
attached, and endolaser photocoagulation was performed
around the retinotomy site. Finally, PFCL was directly
exchanged with silicon oil. Before closing the sclerotomies,
an expanding PFCL bubble was observed coming out of optic
disc and morning glory cavity. The ﬂuid was completely
removed using a backﬂush cannula. At the end of the surgery,
the retina was rechecked to be sure that there was no ﬂuid
under or over the retina, and the vitreous cavity was ﬁlled with
silicone oil. The IOP was adjusted, and the sclerotomy sites
were closed with 7-0 Vicryl sutures.
The ﬁrst day after the second operation, the retina was
attached, but a few small PFCL bubbles were seen over the
optic nerve head. Orbital magnetic resonance imaging (MRI)
was performed, and a localized area of signal void compatible
with PFCL bubble was observed in subarachnoid space
(Fig. 2). On the third postoperative day, the retina was
detached at macula by lobulated ﬂuid, indicating the presence
of PFCL under the retina. The patient was free of any
neurological symptom, and the neurological examination was
normal. Though the need for repeated surgery was explained to
the patient's parents, they refused any further attempt. At the
last visit, there was a uniﬁed large subretinal bubble at the
posterior pole, and peripheral retina was attached.
Discussion
Migration of the intraocular tamponade agents into the
central nervous system is very rare.1–5 The exact mechanism
of this migration is unclear. Shield and Eagle6 proposed
different mechanisms including chronic rise of IOP, and
cavernous degeneration of optic nerve and macrophage migra-
tion. Kuhn et al3 suggested that in patients with optic pit, a
separate path from an anatomic abnormality facilitates silicone
migration.3 Recently, optical coherence tomography (OCT)
studies have shown that abnormal connections exist between
the vitreous cavity, subretinal space and retobulbarsubarachnoid space in excavated optic discs anomalies.7,8
Interestingly, Cennamo et al8 reported an abnormal commu-
nication between the subarachnoid space and the subretinal
space in 5 patients with morning glory syndrome.
The clinical importance of silicone oil and PFCL within the
subarachnoid space is undetermined. No reports have identi-
ﬁed an obvious association of silicone migration with focal
neurologic deﬁcits.1
The appearance of intraocular silicone oil has been
described to be hyper-intense relative to the contralateral
normal vitreous on T1-weighted and hyper-, hypo-, or iso-
intense on T2-weighted MRI.9 Since T1 and T2 weighting
depends on the physical properties of the oil and imaging
techniques, different intensities may be observed.9 The PFCL
appears dark (hypo-intense) on all MR images and may be
indistinguishable from the silicone oil on a fat- or silicone-
saturation sequence.9 In our patient, the liquid in the sub-
arachnoid space and the globe was hypo-intense in both T1
and T2 images (Fig. 2). We observed intraoperative exit of the
PFCL from optic nerve head and postoperative accumulation
of subretinal PFCL, so the ﬂuid in the subarachnoid space was
presumed to be PFCL.
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migration into the subarachnoid space in a patient with
morning glory syndrome. We assumed that in our case, the
anatomical abnormality in optic nerve head (morning glory
disc) allowed PFCL to gain access to the subarachnoid space
during the surgery, and it has been displaced anteriorly
following the postoperative prone position. The retinal sur-
geons may consider OCT examination before surgery in
patients with morning glory syndrome.7,8 If an abnormal
communication between the vitreous cavity and subarachnoid
space was found, the surgeon should be cautious for
using PFCL.
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